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1. PURPOSE 

The purpose of this procedure is to provide instructions for 
Dye Testing Foundation drains at the Rocky Flats Plant (RFP) 
to ensure that hazardous or otherwise inappropriate 
substances at Rocky Flats Plant cannot inadvertently enter 
the Sanitary Sewer (SS) system. 

2 -  SCOPE 

This procedure implements the Dye Testing of Foundation 
drains at RFP to detect the potential for a cross connection 
with the Sanitary Sewer system. 

This procedure addresses the visual detection of dye at 
selected manholes, the 990 Diversion Box, and the 
anticipated Foundation drain Flow Termination Point (FTP). 

3. REFERENCES 

3.1 Primarv References 

3.1.1 Dye Testing Health and Safety Plan 

3.1.2 RFP Engineering Document Control Facilities 
Engineering Drawings 

3.1.3 RFP Foundation Drain Report 

3.1.4 RFP Training Users Manual 1-10000-TUM 

3.1.5 RFP EM/SWD 3-21000-ADM-17.01, QA Records 
Management. 

3.2 Secondarv R e f  erences 

3.2.1 NPDES FFCA Chromic Acid Incident plan 

3 . 2 . 2 DEPARTMENT OF ENERGY (DOE) ORDERS: 

a. DOE Order 5480.4 Environmental Protection, 
Safety and Health Protection Standards 

\ 
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b. DOE Order 6430.lA General Design Criteria 
0 Section 1300-8 Special Facilities - 

Waste Management 
0 Section 1300-9 Special Facilities - 

Effluent Control and Monitoring 
0 Section 1323-5 Special Facilities - 

radioactive Liquid Waste Facilities 

3.2.3 ENVIR0"TAL PROTECTION AGENCY (EPA) 
REGULATIONS: 

a. 40 CFR 122 National Pollution Discharge 
Elimination System Permit Regulations 

b. 40 CFR 131 Procedures for Approving State 
Water Quality Standards 

3.2.4 COLORADO WATER QUALITY CONTROL ACT: 

a. CRS 35-8 Colorado Water Quality Control Act 

b. 5 CCR 1002 - Regulations for the State 
Discharge Permit System 

3.2.5 Conduct of Engineering Manual 

a. Section 6.7 

b. DES-19 

C. DES-68A 

4. LIMITATIONS AND PRECAUTIONS 

4.1 Personnel in the vicinity of an open manhole or 990 
Diversion Box shall consider the potential hazards 
(e.g., confined space entries, rising & falling water) 
and not put themselves or others at undue risk. 

0 856D0181.005 
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5. PRBRBQUISITES 

5.1 Personnel shall read and understand the Dye Testing 

5.2 

Health and Safety plan. 

Personnel shall be current on all training required, 
per the Training Users Manual, 1-10000-TUM, to perform 
the tasks described in this procedure. 

5.3 Personnel shall be aware of and perform all 
requirements (i.e:, Work Permits, Plan of the Day, 
appropriate notification, etc.) prior to entering a 
building or area. 

6 e INSTRUCTIONS 

6.1 P- 

6.1.1 Obtain copies of engineering reference Drawings 
(Floor Plans, Site Utilities Plans, Plumbing, 
Sanitary Sewer, and Foundation drawings) from 
Engineering Document Control (building 130), the 
building representative, or other sources. 

6.1.2 Obtain access to copies of the SWD Foundation 
Drain Report, the SWD approved "Baseline" time 
for the building (if established), and 
investigate the potential for historical data 
sources which may be helpful in location 
foundation drains. 

6.1.3 Using information gathered in Sections 6.1.1 
through 6.1.2, propose the location of the 
Foundation Drain, and a feasible access point. 

6.1.4 Using the information gathered in Sections 6.1.1 
through 6.1.2 consider if the Foundation drain 
is pumped or is gravity flow and determine a 
feasible Flow Termination Point. 

6.1.5 Using the Site Utilities Plan and the Location 
Map (Appendix 7), identify the down gradient 
manhole(s) (if any), associated with the 
building Sanitary SeweT System and/or Foundation 
Drain to be dye tested. 
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6.1.6 Field walk down the area to verify 
determinations made in Sections 6.1.3 through 
6.1.5. 

6.1.7 Obtain Dye Test Ready Review Sheets (Appendix 
3), Dye Test Log Sheets (Appendix l), and Dye 
Sighting (DS) Log Sheets (Appendix 2) from RFP 
Forms Control . 

6.1.8 Complete the Dye Test Ready Review 
Sheet (Appendix 3) including the 
appropriate notifications. 

6.1.9 Obtain Dye Test Log Sheet (Appendix 2) and Dye 
Sighting (DS) Log Sheet (Appendix 3) forms from 
RFP Forms Control. 

6.1.10 Obtain materials listed in Appendix 4. 

6.1.11 Take appropriate actions to gain access to the 
building to be dye t e s t e d  and t h e  dye sighting 
areas . 

6.1.12 Establish a source of water and the most 
reasonable method of transportation (e.g., hose, 
bucket, etc) available to transport water to the 
dye injection sites. 

6.1.13 Station Dye Spotters at the down gradient 
manhole and/or at the 990 Diversion Box t o  
visually inspect the sanitary waste water for 
color changes indicating the presence of dye. 

6.1.14 If an SWD approved vlBaselinevl time does not 
exist, then establish a vlBaselinelv time for the 
building as instructed in Section 6.2 . 

a 85600181.005 

6.2.1 Using information gathered in Sections 6.1.1 
through 6.1.2, locate a known SS drain (Toilet, 
sink, etc.) furthest from the main drain lines 
exit point from the building. 
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6.2.2 Mix one tablespoon of FD&C red dye 40 w i t h  5 
gallons of water until all granules have 
dissolved (Dye Concentrate) . 

6.2.3 Inject dye into the drain(s) as follows: 

6.2.3.1 For toilets 

a. Dispense 1 tablespoon of FD&C red dye 40 

b. Flush toilet at least 5 times ensuring that 

(Appendix 6) directly into the toilet(s). 

all dry granules are flushed into and down 
the drain with the water. 

6.2.3.2 For building drains (sinks, floor 
drains, etc.) 

a. Pour 1 to 2 pints of concentrate into a 
drain. 

b. Flush with a minimum of 20 gallons of water. 

6 . 2 . 4  Document the time of dye injection on the Dye 
Test Log Sheet and alert the Dye Spotters, by 
radio, to start watching for dye traces at the 
Dye Sighting locations (See Section 6.4). 

6.2.5 After receiving notification from the Dye 
Spotter(s) that dye has been detected, document 
the time(s) and location(s) on the Dye Test Log 
Sheet. 

6.2.6 Note the total time it took for dye to reach 
each location on the Dye Test Log Sheet under 
comments . 

I NOTE 

This duration becomes the suggested "baselineeg for flow 
to go from the building to the 88 dye spotting 
locations. The baseline is only a pidelino. 
Experienced judgement shall be required in making 
determinations based on this 5actor. ' 0 856D0181.005 
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6.2.7 Allow twice the "baselinen time to pass before 
injecting dye into a Foundation drain. 

6.3 pV 8 Tes tina a F oundation Draig 

6.3.1 Establish a "Baseline" time for the building as 
instructed in Section 6.2 or use an SWD approved 
previously established "Baselinen time. 

6.3.2 Mix one tablespoon of FD&C red dye 40 with 5 
gallons of water until all granules have 
dissolved (Dye Concentrate). 

6.3.3 Pour 1 to 5 gallons of concentrate into the 
Foundation Drain access point. 

NOTE 
If aceess point is at a manhole follow the 
instructions in Sections 6.4.1 .1  prior to 
injecting bye. 

6.3.4 Document the time of dye injection on the Dye 
Test Log Sheet and alert the Dye Spotters, by 
radio, to start watching for dye traces at the 
Dye Sighting locations (See Section 6.4). 

6.3.5 Flush access point with water until: 

6.3.5.1 the water reaches a level of pump 
discharge (when applicable), or 

6.3.5.2 the anticipated FTP begins discharging 
traces of dye, or 

6.3.5.3 a Dye Spotter reports a sighting, or 

6.3.5.4 at least twice the I8Baselinen time has 
passed. 

6.3.6 Document the time(s) and location(s) of all dye 
sightings on the Dye Test Log Sheet. 
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6.3.6.1 If dye is not detected at the SS Dye 
Spotting locations or the anticipated 
FTP within twice the %aselinen the, 
then the drain may be documented as not 
going to the SS but further 
investigation of the FTP and a re-Dye 
Testing is recommended. 

6 . 3 . 6 . 2  If dye does appear at a SS Dye Spotting 
location, then the drains must be 
documented as going to the SS. 

NOTE 
After injecting dy8 into a Foundation drain, allow tho 
dye at least twice the "baseline** t h e  to reach on8 of 
the officially designated dye 8ighting location(.) 
before Dye Testing in another building. 

6.3.7 Sign Dye Test Log Sheets, at the end of each 
day . 

6.4 Dye Siuhtinq 
Read and understand the Dye Test Health Q Safety Plan. 

NOTE 
The Dye Injector shall send notification, by radio, to 
all Dye Spotters at the t i m  the dye is injected. 
color, other than red, should appear at the B a a i t r r y  
Sewer while dye testing a drain or a series of drains, 
then all discharging to the SS 8ystem is to be 
discontinued for two (2) hour8 and that drain is to b8 
re-dye tested or, the drain is to be treated as 
Sanitary Sewer. 

If 8 

6.4.1 Manhole Dye Sighting Location 

WARNING 
DO NOT ENTER THE MANHOLE AND U8E EXTREME CAUTION 
WHEW REMOVING TEB MANHOLE COVER! 

6.4.1.1 Remove the cover on each manhole and 
Test for gasses following the Health & 
Safety Plan. 
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6.4.1.2 Stand above the manhole while lowering 
the Backdrop Extension (See Appendix 5) 
down into the flow of water. 

6.4.1.3 Upon receiving notification from the Dye 
Injector that dye has been introduced 
into the system, shine a high intensity 
light down on the face of the white 
backdrop and watch for the dye to appear 
in the stream of water for twice the 
*'Baseline" time. 

6.4.1.4 Notify the Dye Injector by radio 
immediately upon sighting dye. 

6.4.1.5 Document the date, time and location of 
each sighting on a DS Log Sheet. 

6.4.1.6 Repeat steps 6.4.1.2 through 6.4.1.5 for 
each dye sighting at that location. 

6.4.1.7 Sign each DS Log Sheets, at the end of 
the day. 

6.4 .2  990 Piversion Box Dye sighting Location 

WARNING 
DO NOT ENTER THE MANHOLE AND USE EXTREME CAUTION 
WEEN REMOVING TEE GRILLE ON TEE 990 DIVERSIOH BOX. 

6.4.2.1 Remove grating from 990 Diversion Box 
following the Dye Test Health & Safety 
Plan. 

6.4.2.2 Stand above the 990 Diversion Box on the 
fall side while lowering the Backdrop 
Extension (See appendix 5) down into the 
flow of water. 
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I 

6.4.2.3 

6.4.2.4 

6.4.2.5 

6.4.2.6 

6.4.2.7 

Upon receiving notification from the Dye 
Injector that dye has been introduced 
into the system, shine a high intensity 
light down on the face of the white 
backdrop and watch for the red dye to 
appear in the stream of water crossing 
over it for twice the "Baseline" time. 

Notify the Dye Injector by radio 
immediately upon sighting dye. 

Document the date, time and location of 
each sighting, on the DS Log Sheet. 

Repeat steps 6.4.2.1 through 6.4.2.5 for 
each required dye sighting at that 
location. 

Sign each DS Log Sheets, at the end of 
the day. 

6.4 .3  -ti civatecl Flow Termin ation 0 o i a t  Dye spotting 
Location 

6.4.3.1 

6.4.3.2 

6.4.3.3 

6.4.3.4 

6.4.3.5 

6.4.3.6 

Establish a safe location above the FTP 
for visual inspection of the water flow. 

Upon receiving notification from the Dye 
Injector that dye has been introduced 
into the system, watch for the red dye 
to appear in the stream of water for 
twice the "Baseline" time. 

Notify the Dye Injector by radio 
immediately upon sighting dye. 

Document the date, time and location of 
each sighting on a DS Log Sheet. 

Repeat steps 6.4.3.1 through 6.4.3.4 for 
each dye sighting at that location. 

Sign each DS Log Sheets, at the end of 
the day. \ 
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6.5 Be view Documents 

6.5.1 Review the Dye Test and DS Log Sheets for 
consistency and completeness. 

6.5.2 Revise of reconstruct the Dye Test and Dye 
Sighting Log Sheets for consistency and 
neatness. 

6.6 Finalioe Documents 

6.6.1 Sign and date all Dye Test and DS Log Sheets. 

6.6.2 Send log sheets to RFP EMD Records Center to be 
filed under the appropriate section of the DIS 
Master Log Book. 

7.  RECORDS 

The log sheets are quality records and the originals shall 
be submitted to the EMD Records Center per 3-21000-ADM- 
17.01, Quality Records Management, for inclusion in the DIS 
Master Log Book. 

\ 
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APPEblDIX 1 
Dye Test Log Sheet 

DYE TEST LOG SHEET 

BUILDING # 

:or the tracer dye t'b e n t e r  the diversion box a t  buildrag 990. 
- 

\ 

DYE TESTED BY WITNESSED BY. 
856D0181.005 

S rgned Dated Sagned Dated 
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Dye sighting (DS) Log Sheet 

DYZ SIGHTING LOG SHEZT 
OS)  

Da:e. 

Loca:aon 

Dye Spoztes 
ipletss prta: n a w )  

TIY'. 
w-xa 

I I I 
1 I I 
1 

I I I 

( s i  mature) 
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APPENDIX 3 
Dye Teat Ready Review Sheet and Contact L i s t  

SURfACE WATER DMSION (SWD) - 
BOB FIEHWEG 

DYE TEST 
READY REVIEW SHEET 

BULLDING# 

SECURITY CLEARANCE REQUIRED 

TRAINfNG -QUI- -S COMPL?Z 

ON PLAN OF THE DAY 

WORK PERMIT 

YES NO 

YES NO 

YES NO NOT REQ 

YES NO NOT REQ 

CONTACT LIST 

Contact each group or indzvidual gzving them 

24 Hours Notice C 1 Hour NOtiCC 

X6429 

X5251 

XU502 

X6013 

X8542 

D1177 

D3 112 

01855 

D3132 

' I 856D0181.005 
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Prior to 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

APPENDIX 4 
Work Materials L i s t  

WORX MliTERIAL 8 

Dye Testing, the following items must be obtained: 

Dye Test Ready Review Sheet and Contact List 

Engineering Sewer Drawings (copies) 

Drain Location Sketch(s) (copies) 

FDCC Red #40 dye and a one tablespoon measuring devise. 

Water supply must be located 

5 gallon bucket 

1 gallon container 

Ready made drain covers 

Four radios set at the same frequency and approved by 
Security 

High-power flashlight 

Dye Test Log Sheets 

Dye Sighting (DS) Log Sheets 

Writing Surface (Clipboard) 

Writrng Instruments 

Protective Clothing (Coveralls, latex gloves, etc.) 

HNu or OVA Meter 

LEL/O, Meter 

Backdrop Extension (may be checked out from Surface 
Water Division of Environmentpl Management) ' 0 856D0181.005 
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APPENDIX 5 
Backdrop Bxtension 

LI 

t 
i 

b: 

PZ 

E L 

ti YII 

.. 
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APPENDIX 6 
Tracer Dye Matorial Safety Data Sheen (MSDS) 

and Engineering Letter of  Approval 

Internal Letter @A@ Rockwell International 

8.79 No September 20, 1989 0.w 

Those listed D. Y. Walker 
P1 ant Uti 1 4 ties fng . 
Building 130 
5450 (dig. pager 320) 

s"wECT TRACER DYE INJECTION IY BUILDING DRAIN SYSTEMS 
Under current project Authorization No. 492249 - Drains Identification 
Study, Fac4llties Engineering personnel will be injecting tracer dye into 
the process drains in the buildings which are connected or  suspected to be 
connected to the process waste lines. This tracer dye test will provide a 
positive identlfication of the dtaln connections and will identify If there 
are cross connections between the process waste line(s) and the sanitary 
waste line($) 

The test will be conducted using an Industrial Hygiene r e c m n d e c  FDLC Red 
40 dye. The Material Safety Data Sheet (HSDS) for this dye is on file in 
the Industrial Hygiene office and is attached. The dye is a dark red dye 
used for food, drug and cosmetic which is not a hazardous material and has 
no known significant harmful environmental effect. The dye will be mixed 
in water to produce a dark red solution. Approximately 1 - 2 gallons of  
this solution will be injected into the process drain followed by 
approximately 2 - 3 gallons of clear water. Facilities Engineering 
personnel wfll be observing the outcon o f  the drain lines at various . locations in the building drain system. No sealed drains in areas 
containing rrdioactive o r  other hazardous materials will be opened. 

The tracer dye test wlll be conducted for all buildings on plant site which 
have process drains. The test i s  tentatively scheduled to begin on 
September 25, 1989, and will continue through Hay 1990. Facilities 
Engineering will notify the Building Manager, Plant Protection, HSLE Area 
Engineer, Sewage Treatment Plant, Utility Area Hanager, and RCRA/CERCLA 
Office o f  the date and building of the test 24 hours prior to the beginning 
of each test. In addition, Facilities Engineering will verbally notify the 
above offices 1 hour prior to actual dye injection. 

If you have any questions or  cements, please feel free to contact me at 
extension 5450 o r  digital pager 320. 

0 .  W. Walker, Project Engineer 
Plant Utilities Engineering 

\ 
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APPENDIX 7 (Continued) 
Tracer me m t e r i a l  Safety Data Sheet ( ~ 8 ~ 8 )  

TRACER DYE INJECTION TEST 

APPROVED. APPROVED. 
0 

RCRA/CERCLA F rei 1 i ties Engineering 

h 

- PI ant Services 

APPROVED- 

Waste Operrtjont 

Distribution 

C. E. Beutler 
M G. Colrlrncia 
G U Coles 
A. Eden 
D U. Ferrerr 
J. P Koffer 
J. R Marshall 
J D. McCrrthy 
K. B. McKinley 
E. R. Nrtmon 
R E. Richardella 
V T e r k u n e  
E. R. Young 

APPROVED- 

APPROVED. 

Utilities 

I 

APPROVED: . Richrroelia 

\ 
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APPENDIX 7 (Continued) 
Tracer Dye Material Safety Data Sheet (MSDS) 

ROBERT KOCH INDUSTRIES INC, 
atImE 1 I)oX Urn %"E C O ~ l O t  f 3315U 1753 

M E R I A L  SAFE" DATA SHE i  
a 

P R = L ; ; T = W w  FDCx:Redm Color Index 110: 16035 

Rf A 

M I A  

FDrC colors are not hazardous material - so not fall under I the I 
I I Jurisdiction of D.O.T. 

I I 
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APPENDIX 7 (Continued) 
Tracer Dye Material Safety Data Sheet (MBDS) 
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